Characteristic spectroscopic signatures of LpoA N and full-length LpoA.
Figure S3, related to Figure 3 12
Guignier and Kratky plots calculated from SAXS data measured on a 5 mg/mL LpoA sample.
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Supplemental Experimental Procedures
Expression and purification of LpoA versions.
Unlabeled LpoA and LpoA N . BL21(DE3) strains harboring plasmids pET28LpoA or pET28LpoA N were used to purify soluble full-length LpoA or LpoA N (lipid anchor replaced by an oligohistidine tag). Three liters of LB medium (10 g/L tryptone, 5 g/L yeast extract, 10 g/L NaCl) containing 50 !g/mL kanamycin were inoculated 1 in 50 with a corresponding overnight culture and incubated at 37°C until the OD 578 reached 0.4 -0.6. Overexpression of recombinant lpoA genes was induced by the addition of 1 mM IPTG and further incubation for 3 h at 30°C. Cells were harvested by centrifugation (10,000 " g, 15 min, 4°C) and the pellet was resuspended in 40 mL of buffer I (25 mM Tris/HCl, 10 mM MgCl 2 , 500 mM NaCl, 20 mM imidazole, 10% glycerol, pH 7.5). DNase, protease inhibitor cocktail (Sigma) (1 to 1000 dilution) and 100 !M phenylmethylsulfonylfluoride (PMSF) was added before cells were disrupted by sonication using a Branson digital sonicator. The lysate was centrifuged (130,000 " g, 60 min, 4°C) and the supernatant was applied at a 1 mL/min flow rate to a 5 mL HisTrap HP column (GE Healthcare) attached to an ÄKTA PrimePlus (GE Healthcare) FPLC. The column was washed with 4 volumes of buffer I before step-wise elution of bound proteins with buffer II (25 mM Tris/HCl, 10 mM MgCl 2 , 500 mM NaCl, 400 mM imidazole, 10% glycerol, pH 7.5). If a second purification step was required, proteins were dialyzed against IEX buffer A (20 mM Tris/HCl, pH 8.0) and applied to a 5 mL HiTrap Q HP column (GE healthcare) at a flow rate of 0.5 mL/min using an ÄKTA PrimePlus FPLC system. The column was washed with 85% IEX buffer A and 15% IEX buffer B (20 mM Tris/HCl, 500 mM NaCl, pH 8.0) for 10 column volumes at 2 mL/min before a linear gradient from 15% to 100% B over 150 mL was applied at 2 mL/min. The eluted LpoA protein was pooled and concentrated to 4 -5 mL for application to a Superdex200 HiLoad 16/600 column at 1 mL/min for size exclusion chromatography in a buffer containing 25 mM Tris/HCl, 10 mM MgCl 2 , 500 mM NaCl, 10% glycerol at pH 7.5. In the case of LpoA N the second purification step (ion exchange chromatography) was omitted.
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U-15 N-LpoA, U-[ 13 C, 15 N]-LpoA and U-[ 13 C, 15 N]-LpoA N . For the production of 15 N-or 13 C, 15 Nisotopically labeled versions, 2 L M9 growth medium (5.29 g/L Na 2 HPO 4 , 3 g/L KH 2 PO 4 , 0.5 g/L (28% and 24%, respectively). Delta2D (Camilloni et al., 2012) , developed specifically for the analysis of disordered proteins, gave 6.1% and 7.5% !-structure and 87.5% and 83.8% coil propensity for regions 1 and 2, respectively. Consequently, regions 1 and 2 appear disordered or dynamic, at least for the assigned residues, which include a large portion of region 1 and the loop region of region 2. The secondary structure in these regions cannot be determined conclusively from the different programs used because of the discrepancies of their outputs, which may in part be correlated to the incompleteness of the specific resonance assignments for these regions.
NMR data processing and analysis. were obtained for resolved alanine correlations arising from the N-terminal and C-terminal domains, suggesting a similar correlation time for the two domains. These ratios were drastically different and showed a systematic enhancement with respect to ratios calculated for residues arising from the flexible regions 1 and 2 in the C-terminal domain.
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Ashkenazy, H., Erez, E., Martz, E., Pupko, T., and Ben-Tal, N. MOPS at pH 6.9 and 25°C, 100 mM MES buffer at pH 6.3 and 35°C, 200 mM sodium acetate buffer at pH 4.5 and 35°C) were investigated (data not shown). LpoA N was stable from 5 to 50°C and on the [4.5 -7.5] pH range, as emphasized from the characteristic NMR peak pattern. The signal-to-noise ratio in the NMR spectra is increased at elevated temperature and acidic pH. Figure 3B ). These models were built from the E. coli LpoA N NMR structure (blue) and the E. coli LpoA C structure (orange, modeled from the crystal structure of H. influenzae LpoA C (PDB code 3CKM) with PHYRE) by using different dihedral angles in the linker ( Figure 2D ). !
